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, , , ,
– . , , ,
, , \rho , $\phi,$ $v=-\nabla\emptyset,$ $g,$ $Z,$ $P\mathrm{i}$ , Bernoulli
,
$\rho(\frac{\partial\phi}{\partial t}+\frac{v^{2}}{2}+gz\mathrm{I}+p_{\mathrm{i}}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}$. (1)
. , . ,
$[n\cdot(-p1+\mathrm{T})\cdot n]=-p\mathrm{e}+p\mathrm{i}-\tau=p_{\mathrm{c}}$ (2)
. $\mathrm{T},$ $\mathrm{I},$ $n,$ $[\cdots]$ ,
, , ( - ) , $p_{\mathrm{e}},$ $p_{\mathrm{c}}$ ,
$T=-[n\cdot \mathrm{T}\cdot n]$ , , .
(1),(2) , Bernoulli
$\rho(\frac{\partial\phi}{\partial t}+\frac{v^{2}}{2}+g\eta)+p_{\mathrm{e}}+p_{\mathrm{c}}+T=$ const. $(y=\eta)$ (3)
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, , $p_{\mathrm{e}}=0$ , $\phi=0,$ $v=0$
, .




$T=- \frac{1}{2}([\frac{1}{\mu_{i}}]b_{\mathrm{n}}^{2}-[\mu i]h_{\mathrm{s}}^{2}\mathrm{I}$ (4)
. , $b_{\mathrm{n}},$ $h_{\mathrm{s}}$ $h$ $b$ .
( $i=1$ i) ( $i=2$ e)
$[\mu_{i}]=\mu_{2}-\mu 1<0_{;}T<0$ , ,
.
3
$i$ , , Amp\’ere rot $h=j=0$
, $\psi$ $h=-\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}\psi$
. – , $\mathrm{d}\mathrm{i}\mathrm{v}b=0$ – ,
$a$ $b=\mathrm{r}\mathrm{o}\mathrm{t}a$ . , $\psi$ Laplace
$\nabla^{2}\psi=0$ .
,
$[b_{\mathrm{n}}]=-[ \mu\frac{\partial\psi}{\partial n}]=0,$ $[b_{\mathrm{S}}]=[\mu i]h_{\mathrm{s}}$ ,
(5)
$[h_{\mathrm{S}}]=-[ \frac{\partial\psi}{\partial s}]=0$ , $[h_{\mathrm{n}}]=[1/\mu_{i}]b_{\mathrm{n}}$
. , , $n,$ $s$ , $\frac{\partial}{\partial n}=$
$n\cdot\nabla,$ $\frac{\partial}{\partial s}=s\cdot\nabla$ , .
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, 2 ,
. $k$ , $a,$ $b$











, $h_{x}\simeq h_{x}^{0}+h_{xi}^{1},$ $b_{y}\simeq b_{y}^{0}+b_{yi}^{1},$ $\sin\theta\simeq\eta’,$ $\cos\theta\simeq 1$





, $[b_{\mathrm{n}}^{1}]=0,$ $[h_{\mathrm{s}}^{1}]=0$ ,
(9)
. (6) $\eta’=-a\sin kx+b\cos kx$ ,
$\prime 1=\frac{a+ib}{\mu_{1}+\mu_{2}}$ (10)
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. , (9) 2,3
$b_{xi}^{1}=k\mu_{i}(A_{i}\sin kx-B_{i}\cos kx)$ .
$= \frac{[\mu_{i}]}{\mu_{1}.\cdot+\mu_{2}}(\pm b_{y}^{0}\eta+\mu ih^{0_{k)}}lx\eta,$
(11)
$b_{yi}^{1}=\pm k\mu_{i}(A_{i}\cos k_{X}+B_{i}\sin kx)$
$= \frac{[\mu_{i}]}{\mu_{1}+\mu_{2}}(-b_{y}0k\eta\pm\mu_{i}h\eta’0)x$








, 1,2 . ,
, (4)
$T^{1}=-([ \frac{1}{\mu_{i}}]b^{0^{-}}y\mathrm{n}b1+[\mu i]h^{0}h^{1}\mathrm{I}x\mathrm{S}=\frac{k\eta}{\mu_{1}+\mu_{2}}(-\mu 1\mu 2[h0yi]^{2}+[b^{02}]xi)$ (14)
Bernoulli (3) . , , $0$
$b_{xi}^{0}$ $h_{yi}^{0}$ , .
4
2 , rot $h=j=0,$ $\mathrm{d}\mathrm{i}\mathrm{V}b=0$
$\frac{\partial h_{y}}{\partial x}=\frac{\partial h_{x}}{\partial y}$, $- \frac{\partial b_{\acute{x}}}{\partial x}=-\frac{\partial\dot{b}_{y}}{\partial y}$
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Cauchy-Riemann , . $\mathrm{Y}=$
$0$ Flat Space $(X, \mathrm{Y})$ Real Space
$(x, y)$ $-\Re-$ $x=x(X, \mathrm{Y}),$ $y=y(X, \mathrm{Y})$ , $z=$
$x+iy,$ $Z=X+i\mathrm{Y},$ $z=z(z)$ ,
.
$\frac{\partial X}{\partial x}=\frac{\partial \mathrm{Y}}{\partial y}$ , $\frac{\partial \mathrm{Y}}{\partial x}=-\frac{\partial X}{\partial y}$
. , Flat Space $(H_{X}, H_{Y})$
$(B_{X}, B_{Y})$ Cauchy-Riemann
$\frac{\partial H_{Y}}{\partial X}=\frac{\partial H_{X}}{\partial \mathrm{Y}}$ , $\frac{\partial B_{X}}{\partial X}=-\frac{\partial B_{Y}}{\partial \mathrm{Y}}$
, Real Space ( $h_{x}$ , h ( $b_{x}$ , by)
. , .
$z(Z)$ , Real Space
$\mathrm{d}z$ Flat Space $\mathrm{d}Z$ $\theta$
$\tau(c=e^{-\tau})$ ,
$\frac{\mathrm{d}z}{\mathrm{d}Z}=c\mathrm{x}e^{i\theta}=e^{i\{\theta(z)\tau}(Z)+i(Z)\}$ (15)
. , $\theta(Z)+i\tau(Z)$ .
(15)
$\frac{\partial x}{\partial X}=\frac{\partial y}{\partial \mathrm{Y}}=e^{-T}\cos\theta$ , $\frac{\partial y}{\partial X}=-\frac{\partial x}{\partial \mathrm{Y}}=e^{-\mathcal{T}}\sin\theta$ (16)
, (15)
$\frac{\partial X}{\partial x}=\frac{\partial \mathrm{Y}}{\partial y}=e^{\tau}\cos\theta$ , $\frac{\partial \mathrm{Y}}{\partial x}=-\frac{\partial X}{\partial y}=-e^{\tau}\sin\theta$ (17)
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, (16) $\mathrm{Y}=0$ $X$ ,




. $h=-\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}\psi,$ $b=\mathrm{r}\mathrm{o}\mathrm{t}a$ ,
$\{$
$h_{x}=- \frac{\partial\psi_{i}}{\partial x}$ , $b_{x}=$ $\frac{\partial a_{i}}{\partial y}=\mu_{i}h_{x}$ ,
$h_{y}=- \frac{\partial\psi_{i}}{\partial y}$ , $b_{y}=- \frac{\partial a_{i}}{\partial x}=\mu_{i}h_{y}$
(19)
, $w_{i}(z)=\mu_{i}\psi i-ia_{i}$ $f_{i}=b_{x}-$
$ib_{y}=\mu i(h_{x}-ih_{y})$ Real Space (19) , $f_{i}=- \frac{\mathrm{d}w_{i}}{\mathrm{d}z}$
. , Flat Space $W_{i}(Z_{i})=\mu_{i}\Psi i-iA_{i}$ $F_{i}=\mu iHx-$
$iB_{Y}$ , $w_{i}(z)=W_{i}(Z_{i})$ $- \frac{\mathrm{d}w_{i}}{\mathrm{d}z}=-\frac{\mathrm{d}Z_{i}\mathrm{d}W_{i}}{\mathrm{d}z\mathrm{d}Z_{i}}$ ,
Space
$f_{ixy}=b-ib=e^{\tau}-i\theta_{i}(iH_{X}-i\mu iB_{Y})=e^{\mathcal{T}-}F_{i}ii\theta i$ (20)
. $\theta_{i},$ $\tau_{i}$ ,
,
. – , , $f_{i}=F_{i}+f_{i}^{1}$
. , (4)







$0=-[h_{\mathrm{S}}]=[H_{Y}] \sin\theta+{\rm Re}[\frac{e^{i\theta}f_{i}^{1}}{\mu_{i}}]$ ,
$0=-[b_{\mathrm{n}}]=[B_{X}]\sin\theta+{\rm Im}[e^{i\theta}f_{i}^{1}]$
(23)
. , $[B_{Y}]=0,$ $[H_{X}]=0$ . , $\theta(Z)$
$\mathrm{Y}arrow \mathrm{O}$ $\tauarrow 0$ $\tau(Z)$ , $g_{2}(Z)\equiv e^{-i\theta+}f^{1}\mathcal{T}2$
’
$g_{1}(Z)\equiv e-fi\theta\tau 11$ , ,
$\{$
$0=-[h_{\mathrm{S}}.]=[H_{Y}] \sin\theta+{\rm Re}(\frac{g_{2}^{*}}{\mu_{2}}-\frac{g_{1}}{\mu_{1}})$ ,
$0=-\cdot[b_{\mathrm{n}}]=[B_{X}]\sin\theta-{\rm Im}(g^{*}2^{+)}g1$
(24)
. – , $g_{i}(Z)$ $\frac{\partial g_{i}}{\partial X}+i\frac{\partial g_{i}}{\partial \mathrm{Y}}=0$
,
$\{$
$\frac{\partial}{\partial X}(\frac{g_{2}^{*}}{\mu_{2}}-\frac{g_{1}}{\mu_{1}})$ $={\rm Re} \frac{\partial}{\partial X}(\frac{g_{2}^{*}}{\mu_{2}}-\frac{g_{1}}{\mu_{1}})+i{\rm Re}\frac{\partial}{\partial \mathrm{Y}}(\frac{g_{2}^{*}}{\mu_{2}}+\frac{g_{1}}{\mu_{1}})$ ,
$\frac{\partial}{\partial X}(g_{2}^{*}+g_{1})$ $={\rm Im} \frac{\partial}{\partial \mathrm{Y}}(-g_{2}^{*}+g1)+i{\rm Im}\frac{\partial}{\partial X}(g^{*}2+g_{1})$
(25)
.
, $g_{2}\simeq f_{2}1-ik\mu_{2}(=A_{2}-iB.2)e^{i},$$g1\simeq kZf_{1^{1}}=$
$ik\mu_{1}(A_{1}+iB_{1})e^{-i}kZ$ , (25) , $\mathrm{Y}$
. (24) ,
$\{$
$\frac{\partial}{\partial X}(\frac{g_{2}^{*}}{\mu_{2}}-\frac{g_{1}}{\mu_{1}})=(\frac{\partial}{\partial X}-ik\mathrm{I}{\rm Re}(\frac{g_{2}^{*}}{\mu_{2}}-\frac{g_{1}}{\mu_{1}})$
$=-( \frac{\partial}{\partial X}-ik\mathrm{I}^{[}H_{Y}]\sin\theta$ ,
$\frac{\partial}{\partial X}(g_{2}^{*}+g_{1})$ $=$ $(k+ \dot{t}\frac{\partial}{\partial X}){\rm Im}(g^{*}2^{+g_{1})}$
$=$ $(k+i \frac{\partial}{\partial X}\mathrm{I}^{[}Bx]\sin\theta$
(26)
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. $\sin\theta\simeq\partial\eta/\partial X$ $X$ , $g_{2^{-}}^{*},g_{1}$
, (12) .
, $\mu_{2}arrow\infty$ , ,
, , . (22) (20)
, , Flat Space
$\gamma_{i}=ef_{i}i\theta=ee^{\mathcal{T}_{i}-}F_{i}i\theta i\theta_{i}$ (27)
, $\theta_{i}arrow\theta,$ $\tau_{i}arrow\tau$ ( $\tau$ $g_{i}$ )
, $\gamma_{i}arrow e^{\tau}F_{i}$ . ,
[4]
$\tau\{$
$b_{\mathrm{n}}=- \mu_{i^{\frac{\partial\psi_{i}}{\partial n}}}=-\mu_{i}(\frac{\partial X_{i}}{\partial n}\frac{\partial\Psi_{i}}{\partial X_{i}}+\frac{\partial \mathrm{Y}_{i}}{\partial n}\frac{\partial\Psi_{i}}{\partial \mathrm{Y}_{i}})=$ $e^{\tau}B_{Y}$ ,
$-h_{\mathrm{s}}=$ $\frac{\partial\psi_{i}}{\partial s}--$ $( \frac{\partial X_{i}}{\partial s}\frac{\partial\Psi_{i}}{\partial X_{i}}+\frac{\partial \mathrm{Y}_{i}}{\partial s}\frac{\partial\Psi_{i}}{\partial \mathrm{Y}_{i}})=e^{\tau}H_{X}$ ,
(28)
$\frac{\partial X_{i}}{\partial s}=-e^{\tau}$ , $\frac{\partial X_{i}}{\partial n}=0$ , $\frac{\partial \mathrm{Y}_{i}}{\partial s}=0$ , $\frac{\partial \mathrm{Y}_{i}}{\partial n}=e^{\mathcal{T}}$
– . , (28) (4) B’ernoulli
(3) $\theta$ $\tau$ , \theta $\tau$
Hilbert , $\theta$ $\tau$ . ,
, 2 ,
$p_{\mathrm{c}}=-\gamma e\partial\tau\theta/\partial X$ .
5
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